Abstract
246 show factors and give examples of what 247 determines a complex or wicked problem in 248 order to demonstrate the multiple aspects to be 249 taken into account. From human psychology 250 concepts, a problem is defined as a perceived 251 discrepancy, a cognitive gap between a desired 252 and an actual state, for which no routinised solu-253 tion (operation) exists (Hoffmann et al. 2009 ).
254
So a first important insight is that problems 255 are not objectively present but perceived by 256 individuals (¼actors) and determined by their 257 subjective understandings and interests. As 258 shown in Fig. 4 .1, the basic structure of a prob-259 lem situation consists of four components: the 260 actual and the desired state and the operation 261 (s) that may change the actual to a desired state; 262 the fourth component is the feedback loop from 263 the desired future state to the actual state which 264 reflects the assumption how the desired state will 265 influence of the current situation. In other words, 266 it is the expectation about the impact of the 267 desired state. Thus, this step is highlighting that 268 a problem-solving process might not always 269 come to an end when the desired state is achieved 270 (and has become the actual state) (Hoffmann 271 et al. 2009). A problem is given, if one or-272 what is also possible-several of these 273 components are unknown to the actor(s).
274
Analysing the nature of a problem more in 275 detail, its origin may then be caused by either 276 lack of knowledge or by conflicting or incompat-277 ible values. As the figure shows, both options may 278 occur in every step, e.g. lack of knowledge may 279 exist with regard to desired state (what should be 280 the share of bio-based materials in the construc-281 tion sector?) or the valuation of possible desired 282 states and operations (is it ethically acceptable to 283 make use of animals for the production of 284 hormones?). Another challenge may be to coher-285 ently understand and address the actual state, 286 e.g. how to judge and assess the current national 287 production of bioenergy? Actors may face great 
368
As has been argued in the previous sections, 369 the challenge of transition to bioeconomy, of 370 addressing the respective problems appropriately 371 and of responding to questions arising from Previously, the emergence of modern science 696 was closely connected with the development of 697 modern societies. The paradigm of scientific dis-698 covery had become the dominant mode of 699 innovation in the modern world. It was built on 700 the hegemony of theoretical and experimental 701 science, and sometimes science has been seen 702 as the only location of innovation and discovery. 703 This model of science is built on a set of 704 principles, such as the autonomy of scientists, 705 which is also considered being the basis for 706 internally driven taxonomy of disciplines, the 707 ability of purely scientific problem definitions 708 and the assumption that scientific knowledge is 709 objective and can be used irrespective of the 710 context. Although this model has been funda-711 mentally contested already (e.g. Kuhn 2012), it 712 is still widely prevailing in both academic 713 communities and the interested public.
714
The paradigm of scientific discovery is 715 
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Differentiating Systems
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As it has been mentioned in the beginning of this (Fig. 4.3) . tive' are used more and more often, e.g. for tour-1010 ist and conservation purposes (Fig. 4.4) . values (see Fig. 4 .5).
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The farming systems approach has three core (Fig. 4.7) .
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When outlining the principal characteristics of In the following, we will primarily focus on 1808 the communicative dimension, while aspects of 1809 the cognitive-epistemic and the factual and tech-1810 nical dimension will be dealt with in the final 1811 section. 
